Ion-dependent generation of the electrochemical proton gradient delta muH+ in reconstituted plasma membrane vesicles from the yeast Metschnikowia reukaufii.
Plasma membrane vesicles were reconstituted by freezing and thawing of purified plasma membrane fraction from the yeast Metschnikowia reukaufii and phosphatidylcholine (type II-S from Sigma). The reconstituted plasma membrane vesicles generated a proton gradient (acidic inside) upon addition of ATP in presence of alkali cations. delta pH generation was most efficient when K+ was present both outside and inside the plasma membrane vesicles. Both ATPase activity and proton translocation in plasma membrane vesicles were inhibited by orthovanadate (50% inhibition at 100 microM). Plasma membrane vesicles reconstituted without added phosphatidylcholine generated in addition to delta pH, also an electrical potential difference delta psi (inside positive). Delta psi generation exhibited no K+ specificity. 50 microM dicyclohexylcarbodiimide inhibited completely delta psi generation whereas the K+-channel blocker quinine (5 microM) caused an 8-fold increase of delta psi. The proton gradient was much less affected by the agents. Taking into account the K+-dependent stimulation of the plasma membrane ATPase of M. reukaufii, these results further support the conclusion that the ATPase operates as a partially electrogenic H+/K+ exchanger, as was also suggested for other yeast plasma membrane ATPases.